Novel system for degeneration of blood vessels by UV irradiation and subsequent regeneration using chick bone marrow cells.
Recently, many results have been reported regarding the pluripotency of bone marrow cells (BMCs) with the aim of benefiting regenerative medicine for humans. Particularly, vessel formation by hematopoietic stem cells or vascular endothelial stem cells which were derived from bone marrow has received considerable interest, since the mechanism of vessel formation has been found to be involved in neoangiogenesis of serious diseases such as cancer. Most work on neoangiogenesis and regeneration has involved mammalian experimental systems, however the avian model is useful since the process of neoangiogenesis and regeneration of vessels can be observed with the whole embryo culture system. We have established a novel system using early chick embryos, where a portion of blood vessels are degenerated by UV irradiation, and vessel regeneration is then studied. Incubated embryos were partially covered with aluminum foil, from the embryonic body to the dorsal marginal vein, and irradiated with UV for 1 min. Donor BMCs were obtained from the femurs and tibias of chicks aged 10 days, fluorescently labeled with PKH26 and injected into the anterior vitelline vein of the recipients. In BMC-treated embryos the donor BMCs were observed around the UV-degenerated vessels, and regeneration of blood vessels occurred, in contrast to the untreated embryos. These results indicate that avian BMCs have the ability to participate in vessel regeneration, and the avian model used here may be a useful tool for studies of vessel neoangiogenesis and repair.